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(54) LIQUID CRYISTAL DISPLAY ELEMENT AND ITS PROpUCTION 

(57)Abstract: . - . •. , /-j ; '^a--:: .tf!;rf-v 

. PURPOSE: To increase an opening rat^ of a black matrix constituting a 
liquid crystal display element of a reflection type by providing this , 
element with the black matrix filling the spacings between reflection 
electrodes. 

'CONSTITUTION: Reflection electrodes 12 are patterned and formed on * 
an insulating layer 10 in a process for producing reverse staggered TFTs 
32 ahd^thereafter, the reflection* electrodes 28 are patterned and formed' 
on a second insulating layer 26 in a ^process for producing MOFSETs; *- ' 
thereafter; the surface thereof is spin coated with a resin 34'contg. blacks 
pigment powder to fill the boundaries between the reflection' electrodes.. . 

12 or 28. The matrix is then polished until all the constituted reflection 

electrodes 12 or 28 are exposed after the surfaces of the reflection 
electrodes 12 or 28 are coated with the matrix and dried. The contrast at\ 
the time the transistors turn on and off is increased and the light 
infiltrating from outside Is cut if the colored black matrix for absorbing 
the light is formed at the boundaries of the reflection electrodes 1 2 and 
28 in such a manner. 
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* NOTICES* 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] While a transistor is arranged in the shape of a matrix on a substrate, and making the drain 
electrode of this transistor at a drain bus line and making circuit connection of the gate electrode at a 
gate bus line In the liquid crystal display component which makes said substrate counter with the glass 
substrate equipped with the transparent electrode, and makes liquid crystal come to intervene among 
both substrates The liquid crystal display component characterized by filling with black resin the gap of 
the reflector which counters with this transparent electrode and is formed in the shape of a matrix on 
this transistor, and coming to prepare a black matrix. 

[Claim 2] the manufacture approach of the liquid crystal display component characterize by grind until a 
reflector expose this black resin , after form the contact hole of the beer which apply black resin 
equipped with a photosensitivity , carry out selective etching of this black resin , and make external 
connection of the termination of a bus. line , and IC for actuation on the reflector which be the 
manufacture approach of a liquid crystal display component according to claim 1 , arrange in the shape 
of a matrix and come to carry out pattern formation . 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

--[0001] ^ . - : 

[Industrial Application] This invention relates to the manufacture approach of the reflective mold liquid 
crystal display component equipped with the black matrix. 
— [0002] There are a direct viewing type and a reflective mold in a liquid crystal display component, to the 
former needing lighting behind a liquid crystal display component, the latter is unnecessary, therefore 
development is energetically furthered from there being little power consumption and ending. 
[0003] Moreover, silicon [ that the liquid crystal display component of the conventional active-matrix 
form is amorphous on a glass substrate (amorphous) ] (Si), Or polycrystal Si (Pori) While making a thin 
film and forming many thin film transistors (TFT) in the shape of a matrix using this Make the gate 
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electrode of each transistor at a gate bus line, and circuit connection of the drain electrode is made at 
the drain bus line. The large-sized liquid crystal display component is formed by making it counter with 
the glass substrate equipped with the transparent electrode which consists of the solid solution 
(abbreviated name ITO) of tin oxide (Si 02) and indium oxide (In 02) through a liquid crystal layer. 
[0004] The liquid crystal display component which forms many MOS transistors on the other hand on Si 
substrate which consists of a single crystal, and takes an active-matrix configuration can take high ON 
current, and from the descriptions, like a switching rate is quick, although it is small, an ideal liquid 
crystal display component can be realized, therefore utilization is expected as an object for an 
amplification projection form display. 

[0005] This invention relates to the formation approach of the black matrix applied to the liquid crystal 
display component which takes the active-matrix configuration of a reflex which consists of TFT or an 
MOS transistor in this way. 
[0006] 

[Description of the Prior Art] Drawing 3 is the sectional view of the active-matrix form liquid crystal 
display component of a reflex using the conventional TFT, and after forming in this the gate electrode 2 
which makes circuit connection with a gate bus line and forming one by one on this on the glass 
substrate 1 which consists of ****** glass etc. with the gate insulating layer 3, a barrier layer 4, and the 
layer insulation layer 5, TFT is formed by forming in a drain bus line the drain electrode 7 and the source 
electrode 8 which make circuit connection. 

[0007] Next, photo-etching technique after forming the thin film which forms the beer hole which covers 
a this top with the insulating layer 10 which consists of diacid-ized silicon (Si 02) or silicon nitride 
(Si3N4), carries out flattening, and reaches the source electrode 8 behind, next consists of aluminum 
(aluminum) by the spatter and forming beer 1 1 (phot lithography) It uses and the reflector 12 is formed. 
[0008] On the other hand on the glass substrate 14 which counters, the transparent electrode 15 and 
the black matrix 16 which consist of ITO are formed, the back, two glass substrates 1 and 14 are made 
to counter, alignment is carried out, and the active-matrix form liquid crystal display component using 
TFT is formed by enclosing liquid crystal 1 7 in the meantime. 

[0009] Moreover, drawing 4 is the sectional view of the active-matrix form liquid crystal display 
component of the reflex which used the MOS transistor. Si After the oxide film (LOGOS) 20 formed on 
the substrate 19 performs separation between components. The gate electrode 21 is formed in a 
component formation field, and it is Si 02 on this. It is Si about the formation location of the drain 
electrode after covering with the 1 st becoming insulating layer 22, and. a source electrode. Until it . 
results in a substrate 19 A semiconductor region is formed by carrying out selective etching and 
performing an ion implantation through a **** opium poppy and this ********, Next, it is aluminum by a 
spatter etc. on this 1st insulating layer 22. After performing film formation and burying ********. 
selective etching is performed and the drain electrode 23 and the source electrode 24 which make 
circuit connection are formed in a drain bus line. 

[0010] Next, it is Si 02 on this. Beer **** which carries out selective etching of this 2nd insulating layer 
26, and results in the source electrode 24 after covering the 2nd becoming insulating layer 26 is formed, 
next it is aluminum on this. After forming the beer 27 which performs a spatter and results in the source 

electrode 24, selective etching is performed and the reflector~ 28 for every -transistor is- formed 

[001 1] On the other hand on the glass substrate 30 which counters, the transparent electrode 31 which 
consists of ITO was formed, the back, the Si substrate 19 and the glass substrate 30 were made to 
counter, alignment was carried out. and the active-matrix form liquid crystal display component using 
MOSFET is done by enclosing liquid crystal 17 in the meantime. 
[0012] 

[Problem(s) to be Solved by the Invention] In the active-matrix form liquid crystal display component 
using TFT, although pattern formation of the black matrix 16 is carried out to the location corresponding 
to the boundary 13 of the reflector 12 which forms each pixel as shown in drawing 3 , compared with the 
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width efface of a boundary 13, the way of the black matrix 16 has wide width of face. 

[0013] This hits carrying out alignment of the two glass substrates by which pattern formation is carried 

out, and is several [ at least ] micrometers. It is because a margin 18 is needed. However, the magnitude 

of a reflector is 50 micrometers. It is angle extent and the edge of a reflector is several micrometers 

because of alignment. Since an every mask is carried out, it is uneconomical that a numerical aperture 

decreases. 

[0014] the active-matrix form liquid crystal display component using MOSFET shown in drawing 4 on the 
other hand — setting — present — although the thing of business has not prepared the black matrix in 
the glass substrate 30 which counters, it is a problem that light infiltrates into the interior of a transistor 
through the boundary 29 of a reflector 28, and is making the leakage current increase, and this solution 
is a technical problem. 
[0015] 

[Means for Solving the Problem] the above-mentioned technical problem apply the black resin equipped 
with a photosensitivity on the reflector which arrange in the shape of a matrix and come to carry out 
pattern formation , make a resin layer , and after it form the contact hole of the beer which carry out 
the selective etching of this resin layer , and make the external connection of the termination of a bus 
line , and the IC for actuation , it solve it by form a liquid crystal display component by be characterize 
by to grind until a reflector expose a resin layer . 
[0016] 

[Function] This invention fills the gap of a reflector and establishes a black matrix, although current and 
a black matrix are used for the active-matrix form liquid crystal display component which used TFT, the 
reason has arranged in the shape of a matrix, and raising the contrast of the pixel made to turn on 
and turn off, controlling the leakage current of the transistor which intercepts the exposure light from 
the outside, and constitutes a pixel, and the active-matrix form liquid crystal display component 
come out, are and using MOSFET on the other hand are utilization phases, and have not still come to be 
marketed. 

[0017] An artificer in the phase where the liquid crystal display component which uses a reflector is 
studied In the active-matrix form liquid crystal display component using the reverse SUTAGADO molds 
TFT and MOSFET. in order to improve the engine performance of a reflector Flattening of a substrate 
side is required and it is aluminum by a film formation technique and photo-etching techniques (phot 
lithography), such as a spatter. Although it^turned out that it is effective when the front. face of a 
refle^ctor was ground and it . was smooth after forrning the becoming reflector Under .the present . 
circumstances, if a black insulating material is made to be placed between the gaps between reflectors, 
it will work as a black matrix, and it fmds out that the black matrix conventionally established on the 
transparent electrode of the glass substrate which counters is omissible. 

[0018] Namely, it specifically sets to the production process of the reverse SUTAGADO mold TFT 
shown in drawing 3 . In the production process of MOSFET shown in drawing 4 after carrying out pattern 
formation of the reflector 12 on an insulating layer 10 After carrying out pattern formation of the 
reflector 28 on the 2nd insulating layer 26, while carrying out the spin coat of the resin containing black 
pigment powder on this and burying a reflector 12, the boundary 13 between 28, or 29 The object can be 
attained by grinding until all the reflectors -12 that constitute a matrix, or 28 is exposed after making it 
cover and dry this reflector 1 2 or on 28. 

[001 9] In addition, the liquid cr/stal display component which carried out in this way and was formed 
needs formation of a contact hole for the circumference of a substrate because of wearing of IC for 
actuation, or the wiring connection with the exterior, and if it uses the resin which has photosensitivity 
as resin in order to simplify this perforation process, it is advantageous. 

[0020] Thus, if the colored black matrix which absorbs light is formed in the boundary of a reflector, the 
conventional trouble is solvable from the ability of the light which can increase the contrast at the time 
of a transistor turning on and turning off, and permeates from the outside to be cut. 
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[0021] 
[Example] 

Example 1 : ( drawing 1 and drawing 5 relation) 

The sectional view of a reflective mold liquid crystal display component using TFT to which drawing 1 
applied this invention, and drawing 5 are production process drawings of the reflector side component 
equipped with the black matrix concerning this invention. 

[0022] first — The reverse SUTAGADO mold TFT32 was formed in the shape of a matrix as usual on 
the glass substrate 1 which consists of ****** glass. (Above drawing 5 A) 

Next, it is Si3N4 by the plasma~CVD method on this. Perforation which forms the becoming insulating- 
layer 10, next reaches the source electrode 8 with the photo-etching technique using reactive ion 
etching (RIE) was performed. (Above drawing 5 B) 

Next, it is aluminum on this insulating layer 10. After carrying out the spatter and forming beer 11, the 
active-matrix array which performed RIE for this aluminum film selectively, and equipped the front face 
with the reflector 1 2 as usual was formed. (Above drawing 5 C) 

Next, black Diamond-black which is an organic pigment at photosensitive epoxy resin liquid After 
applying this black resin 34 with a spin coat method on a reflector 12 and, carrying out selective 
irradiation of the ultraviolet rays in addition, negatives are developed, and it is ********** about the., 
trailer of a gate bus line and a drain bus line, and the applied part of IC for actuation. (Above drawing 5 
D) 

Next, particle size is 0.5 as abrasives, mum The following aluminas were used, and cross polish was 
carried out until it maintained rotational speed at the per minute 30 revolution and the reflector 12 : 
appeared. (Above drawing 5 E) 

Consequently, the boundary of a reflector 12 was filled up with black resin 34, it formed the black matrix, 
and, thereby, was able to solve the problem of numerical aperture reduction. - 
Example 2 : ( drawing 2 and drawing 6 relation) 

The sectional view of a reflective mold liquid crystal display component using MOSFET to which drawing 
2 applied this invention, and drawing 6 are production process drawings of the reflector side component 
equipped with the black matrix concerning this invention. 

[0023] First, Si MOSFET36 was formed by the completely same approach as usual on the substrate 19. 
Namely, the gate electrode 21 is formed in the component formation field which has performed^ 
separation between components with the oxide film (LOCOS) 20; Besides, it is Si 02. It is Si about the 
. formation location of- the drain electrode after forming-the 1st becoming-insulating layer 22, and a source 
electrode. Until it results in a substrate 19 A semiconductor region is formed by carrying out selective 
etching and performing an ion implantation through a **** opium poppy and this ********. Next., after 
the spatter's etc. having performed film formation of aluminum on this 1st insulating layer 22 and burying 
sic^SeaioMc***, selective etching was performed and the drain electrode 23 and the source electrode 24 : 
which make circuit connection were formed in the drain bus line. (Above drawing 6 A) 
Next, it is Si 02 on this. After covering the 2nd becoming insulating layer 26, beer **** which carries 
out selective etching of this 2nd insulating layer 26, and results in the source electrode 24 was formed. 
(Above drawing 6 B) 

Next, it is aluminum on this. The beer 27 which performs-a spatter and results in the source electrode 
24 was formed. (Above drawing 6 C) 

Next, aluminum Black Diamond-black which selective etching is performed, and the reflector 28 for 
every transistor is formed, next is an organic pigment at photosensitive epoxy resin liquid After making 
black resin 34 in addition, and applying this with a spin coat method on a reflector 28. next carrying out 
selective irradiation of the ultraviolet rays, negatives are developed, and it is ********** about the 
trailer of a gate bus line and a drain bus line, and the applied part of IC for actuation. (Above drawing 6 
D) 

Next, particle size is 0.5 as abrasives, mum The following silicas (Si 02) were used, and cross polish was 
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carried out until it maintained rotational speed at the per minute 30 revolution and the reflector 28- 
appeared. Consequently, the boundary of a reflector 28 was filled up, the black matrix was formed, and, 
thereby, black resin 34 was able to solve the problem which the OFF current of a transistor increases 
by trespass of an extraneous light. (Above drawing 6 E) 
[0024] 

[Effect of the Invention] According to this invention, in the liquid crystal display component of a 
reflective mold, a black matrix can be formed in self align, if it is in the active-matrix array by TFT by 
this, the problem of numerical aperture reduction is lost, and if it is in an MOSFET **** active-matrix 
array, the problem of the increment in a transistor-off current by trespass of an extraneous light can be 
abolished. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the TFT activity reflective mold liquid crystal display component 
which applied this invention. 

[Drawing 2] It is the sectional view of the MOSFET activity reflective mold liquid crystal display 
component which applied this invention. 

[Drawing 3] It is the sectional view of an active-matrix mold liquid crystal display component using TFT. 
[Drawing 4] It is the sectional view of an active-matrix mold liquid, crystal display component using 
MOSFET. 

[Drawing 5] It is production process drawing of a reflector side component using TFT. 
[Drawing 6] It is production process drawing of a reflector side component using MOSFET. 
[Description of Notations] 
1, 14, 30 Glass substrate 
3 21 Gate electrode 

7 23 Drain electrode 

8 24 Source electrode 

-12 28 Reflector ... -^^ v- - r.- 

13 29 Boundary 
16 Black Matrix 

^ 18 Margin „ „ _ _ „^ ^ _ 

32 Reverse SUTAGADO Mold TFT 
34 Black Resin 
36 MOSFET 
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